Transforming growth factor-beta receptors and binding proteoglycans.
Transforming growth factors-beta (TGFs-beta) are representative of a superfamily whose members were first identified as regulators of morphogenesis and differentiation, and subsequently found to be structurally related. Other members of the family include the activins and inhibins, BMPs, MIS, the DPP-C gene product and Vg-1. When assayed by affinity-labelling techniques, TGFs-beta bind to three distinct cell surface proteins which are present on most cells. These proteins are all of relatively low abundance but bind TGFs-beta with affinities consistent with the biological potency of the factors. The Type I and Type II binding proteins are glycoproteins with estimated molecular weights of 53 and 73 x 10(3) Mr, respectively. They both bind TGF-beta 1 significantly better than TGF-beta 2. The Type I receptor has been identified as the receptor which mediates many of the responses of TGFs-beta, based on somatic cell genetic studies of epithelial cell mutants unresponsive to TGFs-beta. Betaglycan is the third binding protein present on many, but not all, cell types and is a large proteoglycan (approximately 280 x 10(3) Mr) with 100-120 x 10(3) Mr core proteins. A soluble form of this molecule is present in conditioned media of many cell lines and may be derived from the cell surface-associated molecule by cleavage of a small membrane anchor. Betaglycan binds TGF-beta 1 and TGF-beta 2 with similar affinity and this binding is to the core proteins, not the glycosaminoglycan side chains. This molecule may have a function in the localization and delivery or the clearance of activated TGFs-beta.(ABSTRACT TRUNCATED AT 250 WORDS)